An attempt at estimating the distribution of randomly dispersed spherical bodies of different sizes in the three-dimensional space was first made by Wicksell (1925) from measurements of circular sections on a test plane. Several years later, Scheil (1931) proposed a model of sphere groups with stepwise and discontinuous radii and correlated them with their sections. His method was improved by Schwartz (1934) and Saltykov (1958) to facilitate its practical application. A series of works of this group were summarized and reviewed by Underwood (1968) . Recently, Penel and Simon (1974) introduced the concept of transfer function into the expression of the relation between the distribution of spheres and that of circles on the test plane. The transfer function was given as a matrix and made the expression a very compact form.
Instead of the diameter of circles, Spektor (1950) utilized the length of linear intercepts or chords delivered by intersection of a random test line with the sphere group. The mathematical treatment was much simplified in his method, compared with the derivations with the diameter. The principle of Penel and Simon (1974) would also be applied with slight modifications to chord length.
In all these methods the distribution of the sphere radius is not explicitly defined by any theoretical distribution function. Even if the distribution of the diameter of circular sections is assimilated by a theoretical function, it cannot be immediately transcribed in general to an analytical expression of sphere distribution. Only when the diameters of circles follow a particular theoretical distribution, the sphere distribution is also given by the same function. This interesting mathema tical relation, first discovered by Wicksell (1925) and later discussed in detail by Bach (1967) , made it possible in this special case to estimate the parameters of the sphere distribution function directly from the distribution function of circles on the test plane.
The general problem of correlating a theoretical three-dimensional sphere distribution with the chord length was explored by Suwa et al. (1964) in their study of liver cirrhosis. On the assumption of logarithmic normal distribution of the sphere radius, they derived a mathematical expression for the chord length distribution. The parameters of the theoretical sphere distribution were estimated from computer analysis applying the chi-square test to the measured distribution of chord length. Masuyama (1965) introduced the calculation of moments of chord length into the treatment of measurements and opened way to an analytical determination of the parameters of sphere distribution . The present study is a further development in this direction and deals with the correlation of sphere distribution to that of the circle diameter or to that of chord length in a more general form. An appropriate application of the method is expected to ensure practical determination of the parameters for a variety of theoretical distribution functions of spheres immediately from the observation on a random test plane . 
MATHEMATICAL BASIS FOR MORPHOMETRY
where •~ and dx are again given by (5).
Replacing •~ and dx in (6) and (7) by (4) and (5) where n is 0 or a positive integer. Both integrals are now to be transformed into some functions of N(r). On account of (10), (12) 
and (23) 
so that the final result is
In a variety of theoretical distribution functions the integration of (27) is Note the difference in the pattern of the curves between 1 and 2 in the region of small r. 
